Background: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease of unknown etiology affecting multiple organ systems including the joints, skin, heart, lungs, kidneys and the nervous system.
Introduction
SYSTEMIC lupus erythematosus (SLE) is a chronic autoimmune disease of unknown etiology affecting multiple organ systems including the joints, skin, heart, lungs, kidneys and the nervous system [1] .
Neuropsychiatric systemic lupus erythematosus (NPSLE) is a clinical feature of SLE which is characterized by neurological syndromes of the central, peripheral and autonomic nervous system as well as psychiatric disorders [2] . NPSLE syndromes range from diffuse CNS disorders (acute Correspondence to: Dr. Samar F. Marzouk , The Department of Neuropsychiatry, Faculty of Medicine, Tanta University confusional state, psychosis and anxiety) to focal CNS syndromes (seizures, cerebrovascular disease and chorea) and peripheral nervous system disorders (polyneuropathies, mononeuropathies, autonomic disorder and plexopathy) [3] .
Seizure is one of the diagnostic criteria for SLE. It can occur around the onset of the disease. In SLE patients; generalized tonic-clonic seizures are most common but simple and complex partial seizures can occur [4] . Patients with SLE are at increased risk of stroke, cerebrovascular disease affects between 2% and 15% of patients with SLE. Acute ischemic stroke is the most common form. Headache is rather a common complaint that can be associated with the disease. Most common types of headache are migraine with or without aura, tension headache and idiopathic intracranial hypertension [5] .
Chorea is the best documented movement disorder in SLE and has been associated with antiphospholipidantibody. Most frequent cranial neuropathies involves the 8 th , 3 rd , 6th and less common 5th , 7th nerves. Optic neuropathy includes inflammatory optic neuritis & ischemic thrombotic optic neuropathy [6] . SLE patients have mild to moderate degree of cognitive dysfunction with an overall benign course [7] . The cognitive deficits common in SLE include difficulties in the domains of verbal visual-spatial functioning and executive function [8] .
Patients and Methods
This study was conducted in the Neuropsychiatry department and internal medicine department, Tanta 
Results
The total number of cases was 60 patients with mean age 46.7+12.1 ranging from 22-68 years with female sex predominance representing 86.7% in comparison to male 13.3%. The most common educational level was high education which was representing 38.3% followed by preparatory 20%, secondary 18.3%, primary 16.7% and illiterate 6.7%. The mean disease duration was 5.10 ±4.26 ranging from 1-6 years ( Table 1 ). The most common educational level is high education representing 38.3% followed by preparatory 20%,secondary 18.3%, primary 16.7% and illiterate 6.7%. Fig. (1) . Photosensitivity was the most common clinical presentations representing (76%) followed by neurological (71.7%), immunological (70%), oral ulcers (55%), renal disorder (50%), malar rash (40%), arthritis (36%), hematological (31%), serositis (25%), discoid rash (3%). Mean SLEDAI score was 9.92 ±6.62 ranging from 2 to 30. Table  ( 2). Headache was the most common neurological presentations representing 51.7% followed by cognitive impairment 46.7%, cerebrovascular 13.3%, seizures 10%, neuropathy 10% and myelopathy 1.7%. Fig. (2) . Migraine with aura was the commonest headache type representing 45.2% followed by tension headache 25.8%, migraine without aura 22.8% and headache with unspecified character 6.4%. Table ( 3). There was association between headache and disease duration, hypertension, hematological disorder, cognitive impairment, Cerebrovascular stroke and MRI findings with significant predictor risk factor affecting headache. Table (4). Focal fits were the commonest type of seizure representing 50% followed by generalized tonicclonic 33% and focal with secondary generalization 17% Table (5) . There was an association between seizures and disease duration, diabetes mellitus, headache, cognitive impairment, cerebrovascular and MRI findings with significant predictor risk factor affecting seizures Table (6) . Eight patients complicated by cerebrovascular stroke representing 13% of all patients in whom 2 patients (25%) presented by sinus thrombosis and 6 patients (75%) presented by arterial ischemic stroke 3 of whom were large and 3 were lacunar. 6 patients (75%) presented by side weakness while 2 (25%) patients presented by headache and only 1 patient (12.5%) presented by language disturbance. the modified Rankin scale mean was 3 ±2 ranging from 0 to 6 Table (7) . There was an association between cerebrovascular stroke and age, disease duration, hypertension, headache,seizure, cognitive impairment and MRI findings with significant predictor risk factor Table ( 8 ). EEG was normal in 55% of patients and 45% was showing abnormalities. The most common abnormalities was focal slowing representing 28.3% followed by Generalized spike sharp waves representing 10%, Focal spike sharp waves 8.3% and Focal spike slow wave with 2ry generalization representing 5%. There was more than one abnormality in many EEG Table (9) . Nerve conduction was done to 6 patients in which 2 patients showed sensorimotor axonal polyneuropathy (50%), and 1 patient showed entrapment neuropathy median nerve (16%). However, nerve conduction of 2 patients (33.3%) was normal Table (11) . MRI brain was done for 36 patients with different neurological manifestations. MRI brain of 31 patients with headache revealed that 5 patients (16%) has normal imaging while 26 patients (83.8%) had abnormal findings in comparison to 5 patients without headache whom 20% had normal imaging and 80% had abnormal, MRI brain of 28 patients with cognitive impairment showing that only 2 patient has normal imaging while 26 patients (92.8%) had abnormal findings also MRI brain of patients with seizures revealed that 33% had normal imaging while 66.6% had abnormal imaging. All patients with cerebrovascular stroke had abnormal imaging Table (12) . There was a significant difference between symptomatic and asymptomatic patient regarding SLEDAI score, p=0.001.
Discussion
In 1999, American college of Rheumatology (ACR) developed the nomenclature and case definitions for the 19 NPSLE syndromes. With respect to validation, these case definitions provided a satisfactory detection rate of 91% for NPSLE; however, the specificity was only 46%. Jeong et al., 2014 [11] .
This study found that SLE was more common in female than male with 86.7% in female and 13.3% in male. This result is similar to Ainilia et al., [12] , in which the prevalence was 84% in female and is near to the result of Hafez et al., [13] . which was 93%. The mean disease duration of SLE in this study was 5.10 ±4.26 ranging from 1 to 16 years which is similar to Appenzeller et al., [14] in which disease duration mean was 5.54 ± 4.87. But this result was inconsistent with the mean disease duration in Sibbitt et al., [15] study in which the mean was 7.82 ± 6.1 this difference could be explained by different age group as that study was conducted at pediatric age group.
The most common SLE clinical presentations in this study was cutaneous manifestations in the form of photosensitivity 76% which is consistent with study Foering et al., [16] in which photosensitivity was representing 81% however Khedr et al., [17] reported a lower prevalence 33%. This discrepancy can be explained by disparity in number of patients in each study.
In the current study, the frequency of nervous system involvement was about 71% which is similar to the reported prevalence in Afeltra et al., [18] . study which was 72% and near to the frequency in the study of Hafez et al.,2007 [13] and Ainilia et al., [12] which was 80% and 91% respectively. In contrary to this result the frequency detected by Zhou et al., [19] and Flower et al., [20] was about 12.2% and 15% respectively. This variation may be due to different populations and regions (including race, socioeconomic status) and study methodology.
The most frequent neurological manifestations in this study were headache (51.7%) cognitive impairment (46.7%) and cerebrovascular stroke (13%). In fact, the frequency of headache in the current study was similar to the prevalence in the general population according to Stovener et al., 2007 [21] study which was 55%. Also, some researchers believed that headache was frequent in the general population and was usually unrelated to SLE. Wang et al., [22] .
In this study 14 patients of 31 patients with headache was complaining of migraine with aura and 8 patients reported tension headache. Migraine without aura was reported in 7 patients with headache while 2 patients were complaining of headache with unspecified character. Disease duration is considered to be a risk factor for headache in this study with significant p-value which is consistent with the findings of study Chiewthanakul et al., [23] and inconsistent with Abdel-Sattar et al., [24] in which disease duration was not a risk factor for development of headache in SLE patients.
In the current study cognitive impairment was reported in 28 patients representing 46.7%. Visuospatial/executive functions and memory are the most affected cognitive domains with frequency of 20% and 15% of cognitively affected patients This results were near to the reported prevalence of cognitive impairment in study of Alfeltra et al., [18] and Brey et al., [25] which was 52.5% and 41.4% respectively but there was a lower prevalence in Mok et al., [26] and Schenatto et al., [27] reaching 3.5% and 3.4% respectively. This variation may be due to different methods used for cognitive assessment and also for the educational level of selected patients.
In this study, 8 patients were complicated by cerebrovascular stroke in whom 6 patients presented by arterial ischemic stroke and 2 patients presented by sinus thrombosis but hemorrhagic stroke was not reported in this study. This frequency is consisted with Yu et al., [28] and Sibbitt et al., [15] studies with frequency of 13.5% and 12% respectively but there was lower prevalence reported inAbdel Nasser et al., [29] and Brey et al., [25] 3.1% and 1.6 respectively. The explanation for this discrepancy may be wide variations of number of studied patients and also duration of each study.
In this study, nerve conduction was done only for symptomatic patients in whom 3 patients were complaining of persistent numbness and distal weakness of both hands, their nerve conduction revealed sensorimotor axonal polyneuropathy. One patient was complaining of persistent left hand numbness, nerve conduction revealed left median nerve entrapment neuropathy. Other two patients were complaining of numbness of both hands but their nerve conduction was normal.
This result is near to the reported prevalence of neuropathy in Alfeltra et al., [18] and Brey et al., [25] studies which was 13.1% and 15.6% respectively but other studies recorded a higher prevalence for example Ainilia et al., [12] . reported 28%. But Abdel Nasser et al., [29] . Did not report any case with peripheral neuropathy. This variation may be due to different methodology and number of studied patients and duration of each study.
In this study, EEG was done for all cases. EEG interpretations was showing 55% patients had normal EEG and 45% had abnormal EEG. This results is similar to Gora et al., [30] in which the abnormal EEG was seen in 49.3%. Other studies reported a higher EEG abnormality for example Kheder et al., [17] and Matsukawa et al., [31] reported 71% and 90% respectively. On the other hand, Omdal et al., [32] recorded a prevalence of 33%. This wide variations could be explained by different number of studied patients and methodology.
The most common MRI brain abnormality in this study was white matter changes representing 47.2% of all abnormalities followed by infarction representing 19.4% and cortical atrophy 16.6%. Also we found significant association between MRI brain abnormality and cognitive impairment also with cerebrovascular stroke which is consistent with Appenzeller et al., [14] and Ainlia et al., [12] studies that found association between MRI brain abnormalities, cognitive impairment and cerebrovascular disease respectively.
Generalized SLE activity is a major risk factor for SLE related neuropsychiatric events. SLEDAI is a validated model for the overall evaluation of disease activity in SLE patients and can be of great use in treatment. Wang et al., [33] . In this study, SLEDAI score mean was about 18.5 ±2.6 in patients with neurological complications denoting disease activity in comparison to others without any neurological complications. This results are in accordance with previous study Abdel Sattar et al., [24] which found more organ damage in the NPSLE group, which was, as expected, due to neurological disease.
Conclusion: Neurological complications are frequent in SLE patients. Headache, cognitive impairment and cerebrovascular disease are the most common neurological complications. SLEDAI score is high in patients with neurological complications denoting disease activity. Sensorimotor axonal polyneuropathy are the most common type of peripheral neuropathy in SLE.White matter hyperintenesity lesions are the most common MRI brain abnormality in SLE.
